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- ES cell (ESC) Mesoderm(MES)  Cardiac Precursor(CP) Cardiomyocyte(CM)

Stage __ESC______Imes_____ v |

mRNAs 17,886 (15,384) 17,404 (15,262) 17,480 (15,244) 17,349 (15,159)
IncRNAs 8,658(6,213) 8,244 (6,052) 8,710(6,324) 8,686 (6,221)
circRNAs 1,941 (782) 1,432 (596) 2,337 (911) 3,199 (1,176)
circRNA hosts 927 (382) 662 (298) 1,054 (426) 1,534 (562)

Figure S1. The number of expressed genes during heart differentiation.The digits
enclosed represents the genes processed to be used in following analyses.
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Figure S2. The expression levels of marker genes during heart differentiation.
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Figure S3. The cumulative distribution of expression of mRNAs, IncRNAs and
circRNAs.
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Figure S4. CircRNA expression in cardiac development. The majority of circRNAs were
with low abundance but a subset with higher expression.
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Figure S5. The divergence of samples from distinct cardiac development stages. (a)
Principle component analysis of transcriptome in a 3D graph of PC1, PC2 and PC3. The
samples in the same stage tend to be grouped together. (b)The hierarchical clustering of
top500genes, IncRNAs and circRNAs with higher expression variation, showed an apparent
stage-specific structure during cardiac development.
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Figure S6. The expression patterns of genes. (a) The percentage of genes (P) and
IncRNAs (L) within each pattern. The digits in the table are colored; red indicates a higher
proportion and green represents a relatively small percentage. (b) The expression patterns of
genes.
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Figure S7.The expression of representative IncRNAs during cardiac differentiation.
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Figure S8. The expression patterns of circRNAs.



a

ESC MES  CP cM
low high I —
[ =]
NANOG.POUSF1
SOX2,ONMT3B
KLF4
ESC-H :
(3.560)
MES-H | CDH18,KCNV1
@ £ =
P-H
(276)
CM-H = AP3K19
(766) —
d

ESC-H

0.00.20.40 60.81.0

Biological pathways

00020406 05 1.0

{@arm Cell-Sartol Cal Junction Signaling (n=3g}

b

TF motifs

ESC-H MES-H CP-H CM-H

p<0.001
p<0.01
p<0.05

W

MES-H

C Representative TF motifs
Motif P-values TF Yegenes
TGCCCTEAG(C [10est | AP2alpha | 7331
AAA !
: GTCCACCT 10850 |E2A 86.80
L% CRACACCACEES 10038 | NANOG | 44.33
TCCCCAGELGA 10004 | ERFY 74.16
CCCACACCCA 10e20 | KLF4 19,66
é TAATES AATTAC 1083 |PAX7 511
2| 2ZASCALETOSS [10es Ao | sa1a
3 _IA_ITTTCCATI 1.0e-3 | NFAT 64.49
2 AT gATAITg 1.0e-3 | PIT1 §5.58
P
aLTTCCRLLUAAR [1oes  |stata | 6305
ELCTTTCCACGAAL [1.0e4 | BCLE 74.54
ISATCITCECAA 1004 | cEBPAPT| 5078
= TAATTAAE 10e3 | LHX2 84.75
ASATCAAAGESE |10e3 | Tcrs 3251
CP-H CMH

00 02 04 D6 03 10

00 04 05

Thduction of Apoptasis by HIV1 n=24)

-

Arsenste Detoxification | (Glutaredaiing (n=2)

TFyoa | Diabetes Molltus Signaling (=357

7Sertoli Cell-Sertoll Oall Junction Signaiing (n=50)

Eolecular Mechanisms of Cancer (n-63)

7
< Wnii_-calenin Signaling (n=8}

Hurran Embryonic Ster Cell Pluripoténcy (1=7)

FIepatc Fibrosie | Hepatic Stelat Cell Actvaton

£ Calium Signaling {n=20)

L Protain Kinase A Signaling (n=31} ‘

Role of Osteoblasts, Osteneiasts and Chondroayes
Arthritis {n=) L

Touse Embryonic Stem Cell Pluripotency (n=31)

FHuntingtan's Disease Signaling (n=57)

© Regulstion of ihe Epithelial-Mesenchymal Transitian
Pathway (=3

Role of Oct4 in Mammalian Embryonic Stem
Cell Plurpof =4}

Cellular Effects of Sildenafil (viagra) (n=18)

#  Anonal Guidancs Signaling n=37) ‘

Aptigen Presentation Pathway (n=15) ‘

4 Factors Prameting Gargiogenesis in Vertebrates
,_in=5)

I-15 Signaling (n=22)

PTEN Signaling (n=35)

“Embryonic Stem Cell Diflerentiation inta Cardiac

Lincages (n=2)

05 10 15 20 25

—log10(FDR}

3 35

20 05

1.0 15 20
~Iog10{FDR]

Complement System (1=3]

15
12g10/FOR)

10

! e

1,45

= D-myg-mosiol (3, I_S_Eifleﬁakwspﬁnspﬁkls
=14

[. D-mya-inesito-5-phosghate Metaboliefn (1=15)

a-phosphoinesitide Degragaten (n=15) |

25 0 1

3
~log10{FCR]

4

Figure S9. Stage-specific regulations and cellular functions of genes during cardiac
differentiation. (a) Dynamic expression profile of genes. (b) Stage-specific enrichment of TF
motifs. (c) Some representative TF motifs. (d) Biological processes enriched by stage-specific

gene

S.
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Figure S10. The module of ESC-specific genes, IncRNAs and circRNAs. There are three
layers, the inner is the genes, the medium is the IncRNAs and the outside is circRNAs. There
are two types of links, the orange is positive correlation and the blue represents negative
correlation. Here, we used the symbol of host gene as the symbol of circRNA.
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Figure S11. The module of MES-specific genes and IncRNAs.
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Figure S12. The module of CP-specific genes, IncRNAs and circRNAs.
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Figure S13. The module of CM-specific genes, IncRNAs and circRNAs.

Supplemental tables
Table S1. The gene expression patterns during heart differentiation. (Table S1.xIsx)

Table S2. The IncRNA expression patterns during heart differentiation. (Table S2.xIsx)
Table S3. The circRNA expression patterns during heart differentiation. (Table S3.xlIsx)
Table S4. The network modules for the specific stage of heart differentiation. (Table S4.xIsx)

Table S5. Literature curation of the genes, IncRNAs and circRNAs in network modules. (Table S5.xIsx)
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